Abstract -Diet-induced undernutrition causes deleterious changes in the structure and function of the diaphragm muscle. Diseases associated with somatic washing cause atrophy of the respiratory muscles. In cachectic subjects, the diaphragm muscle mass and thickness are reduced in proportion to the reduction in body weight. In 
INTRODUCTION
The respiratory muscles, like the heart, must function competently for life. Malnutrition is a leading cause of impaired respiratory muscle contractility, affecting both its strength and endurance. The objectives of this review were first to define the role of the diaphragm as the main respiratory muscle, second to describe the consequences of malnutrition on the diaphragm muscle, and third to evaluate the effects of nutritional repletion on diaphragm muscle function.
DIAPHRAGM MUSCLE
The respiratory muscles constitute a vital pump that is just as important as the cardiac pump. Breathing is an endurance activity, and the muscle fibre composition of the diaphragm is well suited to the task [15] . In the human diaphragm, 75 [6] .
Starvation causes atrophy of some but not all the muscle fibres. Kelsen et al. [8] found [ 1 ] .
In patients with chronic obstructive pulmonary disease (COPD), diaphragm muscle mass and thickness vary with body weight in a fashion similar to that of patients without chronic pulmonary disease [16] . In addition, patients with greater degrees of emphysema had more severe reduction of body and diaphragm weight.
In living patients with a mean body weight 71 % of ideal, respiratory muscle strength was only 37 % of normal [2] . Both [9] . Energy stores are also decreased in severe malnutrition. Creatine phosphate level drop in association with a loss of total muscle creatinine [14] . Thus the reserves of energy phosphorus were decreased and the calculated free ADP rose, suggesting deficient oxidative phosphorylation activity. The electrophysiological properties of the muscle can also be altered by modifications of the cell membrane properties, which decrease the sodium-potassium pump activity, alter the ionic permeability, and thus unbalance the intracellular electrolyte composition [ 14] . These alterations could account for the diaphragm myopathic disturbances observed in chronic malnutrition.
The effect of alterations in respiratory muscle function in undernourished patients clinically free of lung disease has been correlated with changes in pulmonary function [2] . The [ 10, 13] . Others [17] reported that when given sufficient calories in excess of their needs, the patients gain weight. In six patients with emphysema, Wilson et al. [17] reported that they were able to appropriately increase food intake for a 2-week period, without evidence of malabsorption, and an improvement in respiratory muscle function and diaphragmatic strength was observed. However, the short period of this study strongly suggests that the major factor responsible for these find 
